An improved method for avulsion of lumbar nerve roots as an experimental model of nitric oxide-mediated neuronal degeneration.
A root avulsion lesion on the spinal nerve of adult animals is a useful technique to make a model for axotomy-induced motoneuronal degeneration, which is thought to be mediated by nitric oxide (NO). Here, we show a simplified version of extravertebral avulsion in the young adult rat. The L4 nerve always runs under the transverse process of the L5 vertebra, which is located just rostral to the delineation of the iliac crest. We used the iliac crest as a clue for the identification of the L4 nerve during surgery, including before skin incision. In almost all animals the L4 nerve was successfully avulsed at the exit point from the spinal cord. This experimental result was similar to that shown in the previous literature; the number of either Nissl-stained or ChAT-immunoreactive (-ir) motoneurons (MN) gradually decreased, while NOS immunoreactivity was induced in the MN after avulsion. Furthermore, a combined method of confocal laser scanning microscopy and double fluorescent procedures carried out in this model suggested the existence of cellular interaction between NOS-ir MN and OX42-ir or ED1-ir microglia. It is concluded that this simple and fast method of spinal root avulsion is very useful for making a reproducible model of NO-mediated MN cell death, with which the mechanism of neuronal cell death, including neuron-glia interaction, can be further explored.